One of the key techniques for accurate measurement of system response micro-thrust measurement technology, its measurement accuracy directly affects the final thrust measurement accuracy. The displacement sensor is a commonly used system response measuring device. In order to perform on-site detection of the displacement sensor's use state, and the laser interferometry measurement method is only related to the wavelength, the displacement sensor state detection method based on laser interference is proposed.
Introduction
Micro-nano satellite is one of the hotspots in the current aerospace field. The use of micro-nano satellite networking technology can not only effectively reduce costs, but also greatly improve anti-interference and recombination capabilities [1, 2] . However, the distributed satellite system needs precise control of the orbit and attitude of the micro-nano satellite [3] . Therefore, the propulsion system of the micro-nano satellite is required to perform high-precision thrust supply. In order to test and evaluate the thrust performance of the thruster, the measurement accuracy of the micro-thrust measuring device is required to be high. Based on the torsion pendulum structure, the method of laser interference and displacement sensor combined measurement is used to compare the displacement measurements of the two measurement methods at the measuring arm, and the error of the displacement sensor system is corrected and the residual system error of the sensor is moved, the state detection of the high-precision displacement sensor is realized [4, 5] . Figure 1 is a schematic diagram of the combined measurement method of the displacement sensor and the laser interference. The displacement sensor detects the symmetry plane of the vertical torsion beam. The two corner prisms are symmetrically mounted on both sides of the torsion swing center. L s is the measurement arm length, L f is the force arm, L is corner matched prism spacing. When a current is applied to the coil, the torsion is subjected to electromagnetic pulse force to generate reciprocating vibration. The laser beam generated by the laser is split by a beam splitter to form two laser beams.
According to the change of the number of interference fringes collected by the oscilloscope, the displacement measurement value of the metering interference method at the measuring arm is obtained. At the same time, the displacement sensor is used to measure the displacement of the torsion pendulum measuring arm, and the displacement measurement values of the two measuring methods at the measuring arm are compared, the sensor system error is corrected and the sensor residual system error is calibrated.
Detection Principle
Set the displacement sensor to s h at the measuring arm. If the system error of the sensor is 
The relative error when tan  is less than 4.1×10 -4 ％, so = ( ) ss h L t  can be considered at this time.
When the torsion angle is θ, the optical path difference caused by the torsion angle θ is:
Obviously, only the spacing of the corner matched prism has an influence on the measurement, and the symmetry of the relative rotation center of the corner matched prism does not affect the measurement result.
Let the laser emit a laser with a wavelength of λ, and the optical path difference caused by the torsion angle θ will produce bright streaks, which are:
Therefore, the displacement measurement of the laser interference method at the measuring arm is:
The displacement measurement of the displacement sensor at the measuring arm is:
obeys a zero-mean normal distribution. The displacement measurement of the laser interferometry method at the measuring arm is: 
In order to get an estimate of the variance 2 
Experiment and Analysis
When the state of the displacement sensor is detected by the laser interference method, the laser interference method can cover the sensor range, the laser interference method can identify the environmental noise error, and the torsion pendulum satisfies the small torsion angle condition.
The key parameters of the torsion pendulum measurement system are designed for a displacement sensor with a maximum range of 1 mm. Therefore, in order to meet the small torsion angle condition and keep the structure compact, take the measuring arm length 0.15m
In order for the laser interference method to recognize the environmental noise error, there is
Therefore, the spacing of corner matched prism can be taken as 0.15m. According to the range coverage requirements of the laser interference method, there is: The maximum number of interference fringes is 1880. According to the design parameters, the physical map of the displacement sensor and laser interference combined measurement is shown in Figure 3 . Figure 3 shows the light intensity signal collected by the oscilloscope in the experiment. The density of the interference fringes represents the speed of the twisting pendulum. The denser the fringes, the more the number of interference fringes per unit time, the faster the rotation speed. 
Summary
In this paper, by comparing the displacement measurement of displacement sensor and laser interferometry at the measuring arm, a displacement sensor state detection method based on laser interference is proposed. The state detection system is designed for the displacement sensor with the maximum range of 1mm. According to the experimental results, the system error of the displacement sensor and its 95% confidence interval is   -0.011 0.054 um  .
